Coexistence of translocated cytochrome c and nitrated protein in neurons of the rat cerebral cortex after oxygen and glucose deprivation.
Changes in the distribution of immunoreactive cytochrome c and protein nitration were studied in the rat cerebral cortex after oxygen and glucose deprivation by bright field, confocal and electron microscopy. In control cerebral cortex, nitrotyrosine immunoreactivity indicating protein nitration was found mostly in the neuronal nuclear region, with only a small amount distributed in the cytosol, whereas cytochrome c immunoreactivity was found at the inner membrane and in the intermembrane space of the mitochondria. During the recovery phase after oxygen and glucose deprivation, cytochrome c immunoreactivity was released from the intermembrane space of swollen mitochondria into the surrounding cytosol. The cytosol now also displayed nitrotyrosine immunoreactivity, which had diminished in the nuclear region. Both immunoreactivities were dispersed throughout the soma and processes of the cortical neurons. These changes were largely prevented by the administration of cyclosporin A, which inhibits both the mitochondrial permeability transition and the neuronal isoform of nitric oxide synthase while blocking the induction of the inducible isoform. Ischemia/reperfusion injury increases the production of nitric oxide, reactive oxygen species and intracellular factors that damage the mitochondria and liberate apoptotic factors. We suggest that translocation of cytochrome c from the mitochondria to the cytosol, which has been shown to precede the mitochondrial permeability transition, could result from peroxynitrite-mediated nitration. This phenomenon is attenuated by cyclosporin A administration, suggesting a neuroprotective role for this agent.